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MO Pulsar scintillation studies with LOFAR: I. The census
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Pulsar scintillation studies with LOFAR: I. The census

Table 1. Properties of the observations and scintillation characteristics for the 15 pulsars with detectable scintillation.

PSR name DM  Period Station Date Length Af Ar Avc(la) Té“) u . @
(J2000) (pccm™) () (h) (kHz) (s) (kHz) (min) (day)

J0034-0721  10.9 FR606 2020-10-01 1.0 10 67.1(5) = 67 —  5.005
J0332+5434  26.8 FR606 2020-12-08 0.5 10 091(3) 0.78(0) 570 206 4.46(6)
JO814+7429 5.8 DE604 2017-04-29 3.0 10 326(16) 19.3(9) 30 13  4.4(7)
J0826+2637  19.5 Core 2019-12-03 0.5 5 528Q2) 0.64(0) 240 26 4.1(Q2)
J0837+0610  12.9 DE601 2020-01-19 2.0 10 9.954) 179(1) 174 40 4.5(1)
J0953+0755 3.0 DE601 2016-01-04 5.0 60 916(57) 18(1) 18 4  3.7(6)
J1136+1551 4.8 DE601 2015-04-10 2.0 10 63(22) 0480) 218 13  4.1(5)
J1239+42453 9.3 FR606 2020-05-20 1.0 10 36.6(4) 2152) 91 14 3203)
J1607-0032  10.7 FR606 2020-09-08 1.0 10 2086) 68(1) 120 137 4.6(3)
J192142153 124 DE609 2018-08-26 1.7 10 221(1) 1100) 116 11  4.003)
J1932+1059 3.2 FR606 2020-12-30 1.0 10 59.809) 32(1) 71 13 4.0(4)
J2018+2839  14.2 DE603 2019-12-27 2.0 10 = 4514 - - -

FR606 2020-12-15 1.0 10 298) 3.952) 321 632 42(3)
J2022+2854  24.6 Core 2019-12-03 0.5 5  5.884) 205(1) 226 97 6.6(3)
J2022+5154 22,6 Core 2019-12-03 0.5 5 4(5) - 280 - -

J2219+4754  43.5 Core 2020-01-15 0.5 5 0.23(1) 0.540) 1142 572 43(™
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Pulsar scintillation studies with LOFAR: I. The census
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Ref.

Note @

Table 2. Observational data for pulsars for which the scintillation bandwidth Av4 could not be successfully derived.
PSR name DM Period Station Date Length Af At
(J2000) (pccm™)  (s) (h) (kHz) (s)
J0034-0534 13.8 FR606 2020-12-29 1.0 10
J0323+3944 26.2 FR606 2021-03-17 1.0 10
J0922+0638 273 FR606 2020-09-09 1.0 10
J0946+0951 153 FR606 2020-12-30 14 10
J1012+5307 9.0 Core 2020-12-03 0.5 5
J1300+1240 10.2 FR606 2021-03-18 1.0 10
J1509+5531 19.6 FR606 2020-12-01 1.0 10
J1537+1155 11.6 FR606 2020-12-30 1.0 10
J1645-0317 35.8 DE601 2021-11-30 2.0 10
J1740+1311 48.7 FR606 2020-06-25 14 10
J1857+0943 13.3 FR606 2021-03-18 1.0 10
J1959+2048 29.1 Core 2021-07-26 0.5 10
J2048-1616 115 FR606 2020-09-08 14 10
J2113+42754 25.1 FR606 2021-03-18 1.0 10
J2313+4253 17.3 FR606 2021-03-17 1.0 10
J2330-2005 8.5 FR606 2020-09-08 1.0 10

=Y

Smith & Wright (1985)
Bhat et al. (1999b)

Levin et al. (2016)
Gothoskar & Gupta (2000)
Bhat et al. (1999b)
Johnston et al. (1998)
Smirnova et al. (2006)
Cordes et al. (2006)
Levin et al. (2016)
Main et al. (2017)
Bhat et al. (1999b)

Bhat et al. (1999b)

Low S/N

Low S/N
Low S/N

Low S/N

Insufficient A f

Bhat et al. (1999b)
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Pulsar scintillation studies with LOFAR: I. The census

Wu et al. A&A 2022
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Pulsar scintillation studies with LOFAR: I. The census

J0826+2637 J0837+0610
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W;@ Pulsar scintillation studies with LOFAR: I. The census

»
Summary and update: *
1. No MSP in this work | | |
2. Long term _scintillatién:monitOring for 15 p"us.larsl
3. Power-law index mostly ~ 4.4

4. Faint and diffuse scintillation arcs at Lower fre'quency




W;@ Dual-frequency scattering study of PSR J0826+2637

Power-Law index (4 or4.4): scéttering and scintillation




Dual-frequency scattering study of PSR J0826+2637

-

21 T, Avg =1



Dual-frequency scattering study of PSR J0826+2637

Delay (us)

Scintillation Bandwidth (kHz)

10~3 | . 4 ! 1 1 —— P WSS O Y VAU W .
20 40 60 80 100 120 140 160 180 e 3
—-40 0

Wu et al. MNRAS, 2023 Frequency (MHZ) !L Fringe Frequency (10~3Hz)
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Dual-frequency scattering study of PSR J0826+2637

B(0) = exp(—[(8/6scar)” + (8/Beiona)”])
= exp[—60-(1/62, + 1/6%,,0)]

scat

B B 2
= exp(—(0/6ior)) Infinite screen

Scintillation bandwidth:

.
 27(1 — 5)D, 62

AVd

Wu et al. MNRAS, 2023 =
finite screen



W;@ Dual-frequency scattering study of PSR J0826+2637

»

Summary and update:
1. Finite scattering screen model
2. more puslars are being tested

3. DM

4. Pulsar Timing Precision

{
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To be submitted
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“ N\ FRB20220912A scintillation

1. Scintillation Velocity:
d Veg = (1 — 5)(Virs + Vo) + sV — Vi ().

2. Scintillation in HG or MW:

100 200
MJD after 59580

2.2 Scintillation in MW:

Cdsc,MW 1

2.1 Scintillation in HG:
e 7y
2v?  [(Vg — Vi) cos ¥]?

1
[(Virs + Vo — Vie) cos ]2

N Cdsc,HG
2v?
Wu et al. SCPMA,

2024a

=7



FRB 20201124A scintillation
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,;,@) g 5 FRB 20201124A scintillation
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FRB 20240114A scintillation - Prelirhinary
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'FRB 20240114A scintillation - Preliminary

MJD=60375

Frequency Lag (MHz)

FRB 20240114A

04 — dscmw = 0.2 kpc

—— dsc,mw = 1.6 kpc

—— dsc,mw = 2.9 kpc
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Zo)  FRB Sdintillation with FAST

»

Summary and update: '
1. Scintillation arc dected: FRB 20220912A .

2. Annual variation in scintillation 'velocity: FRB 20201124A

- 3. FRB 20240114A:
non-1 modulation index,

two frequency scale,
arc-let ......

4. Scintillation time-sale: FRB 20220529A, FRB 20230607A ..... |

{
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